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Smart cities: An effective urban development and management model?  
It is argued that the smart cities model promise solutions to fuel sustainable development and 
a high quality of life with a wise management of natural resources, through participatory 
action and engagement. The paper provides a critical review of this model and application 
attempts of smart urban technologies in contemporary cities by particularly looking into 
emerging practices of ubiquitous eco-cities as exemplar smart cities initiatives. Through a 
thorough review of literature and best practices on the smart cities model, this paper attempts 
to address the research question of whether smart cities model is just another fashionable city 
brand or an effective urban development and management model to solve the problems of our 
cities. The findings shed light on urban planning and development considerations for the 
integration of smart urban technologies and their possible implications in shaping up of the 
built environment to produce prosperous and sustainable urban futures. 
Keywords: smart city; smart urban technology; ubiquitous eco-city; telecommunication 
infrastructure; urban planning and development 
Introduction 
It is estimated that about 66% of the world’s population will be living in cities by 2050, 
which will lead into our cities facing colossal challenges associated with population and urban 
growth (UN 2014). This trend puts sustainable urban development and efficient city 
management amongst the top priorities of urban administrators (Bulu et al. 2014); where 
socioeconomic prosperity and environmental sustainability have been the new mottos for 
cities in the era of globalised knowledge economy (UN-Habitat 2013; Yigitcanlar et al. 2015). 
Notwithstanding, the present urban development and management practice is incapable of 
reversing or even slowing down the threatening environmental externalities, and the 
consequences of unsustainable urbanisation are clearly suggesting that today cities have 
limitations in growing healthy (Gootenilleke et al. 2014). An effective city development and 
management model, hence, is needed to be urgently to put in practice (Yigitcanlar and 
Teriman 2014). 
Smart cities are claimed to provide such effective model with their successful management 
capabilities accompanied by the stimulus and location for the world’s creativity and 
innovation along with providing high quality of life and place, and low impact on the 
environment (Angelidou 2014; Heo et al. 2014). According to Caragliu et al. (2011), these 
cities are ‘smart’ when it comes to investments in human and social capital and traditional 
(transport) and modern (ICT) communication infrastructure that fuel sustainable economic 
development and a high quality of life, with a wise management of natural resources, through 
participatory action and engagement. As for Kourtit and Nijkamp (2012), smart cities 
encompass modern urban production factors in a common framework by utilising advance 
ICTs and social and environmental capitals, in forming competitive cities of the information 
and knowledge age. In other words, they are based on a promising mix of human capital (e.g., 
skilled labour force), infrastructural capital (e.g., high-tech telecommunication facilities), 
social capital (e.g., intense and open network linkages), and entrepreneurial capital (e.g., 
creative and risk-taking business activities) (Yigitcanlar and Lee 2014), which make them, in 
theory, an ideal city model. Manville et al. (2014) define smart cities based on the six 
dimensions of smart, ‘economy, mobility, environment, people, living, and governance. 
Similarly, Lombardini et al. (2012) employ smart, ‘governance, economy, human capital, 
living, and environment’ as the key indicators in assessing the performance of smart cities. 
The smart city concept is distinguished from other similar ideas, i.e., digital or intelligent city, 
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where it focuses on factors of human capital and education as drivers of urban growth, rather 
than singling out the role of ICT infrastructure (Lee et al. 2013). 
Even though, smart urban technology use is getting more common all across the globe, and 
many cities are branding themselves as smart by delivering some projects, at present there are 
not any fully-fledged smart cities (Carrillo et al. 2014). This paper’s aims are twofold: Firstly, 
investigating the role of smart urban technologies in the progress of smart city formation, and 
thus providing conceptual clarity on smart cities, and; secondly, undertaking a critical review 
of application attempts of the smart city model by looking into emerging practices of 
ubiquitous eco-cities (u-eco-cities) as exemplar smart city initiatives from Korea. Through the 
critical review of literature and best practice case analysis on the smart city concept and 
practice, this paper attempts to address the research question of ‘whether smart cities model is 
just another fashionable city brand or a potentially effective urban development and 
management model’ that could become a panacea to the problems of contemporary cities by 
bringing prosperity and sustainability together. The paper sheds light on urban planning and 
development considerations for the integration of smart urban technologies and their possible 
implications in shaping up of the built environment to produce prosperous and sustainable 
urban futures in the form of smart cities. 
Smart urban technologies as building blocks of smart cities 
Contemporary technological revolutions have been transforming the fundamental 
dimensions of human and urban lives by superseding spatial distance in all areas of urban 
activities. As a result urban spaces have been started strategically designed and developed 
with the help of technological innovation (Shin and Shin 2012). According to Heo et al. 
(2014), the remarkable development of cutting-edge technology over the last few decades, 
such as high-performance computing systems, high-speed communication networks and low-
power embedded sensing technologies, which enable the ‘Internet of Things’, have acted as a 
catalyst in bringing up the need for smart cities. They see smart power grids, structural and 
surveillance, transportation and traffic management, water treatment and monitoring and 
ubiquitous healthcare applications amongst the most popular smart urban technologies. Bulu 
et al. (2014) offer a thorough review of smart urban technology applications, both focusing on 
academic studies and commercial products, particularly in the transportation, energy, 
infrastructural city safety, and waste and water management areas. They discuss the 
effectiveness and potentials of such technology applications in the case of mega cities and 
indicate efficient and effective working infrastructure as imperative for cities, and advocate 
utilisation of smart urban technology applications. 
Hollands (2008) advocates that cities should reap the benefits of smart urban technologies 
through the; application of a wide range of electronic and digital technologies to communities 
and cities; use of information technologies to transform life and work within a region; 
embedding of such ICTs in the city, and; territorialisation of such practices in a way that 
brings ICTs and people together so as to enhance the innovation, learning, knowledge, and 
problem solving that the technologies offer. Moreover, Hollands puts networked 
infrastructures at the core of smart urban technologies as a means to enable social, 
environmental, economic, and cultural development—such infrastructures including mobile 
and land line phones, satellite TVs, computer networks, electronic commerce, and wired and 
wireless Internet services. 
One of the world’s biggest smart city technology solution companies, IBM (2010), 
promotes the smart cities movement and utilisation of smart urban technologies to transform 
our cities’ systems to optimise the use of finite resources. The company highlights some of 
  4 
the smart urban technology best practices; ranging from Singapore’s Land Transport 
Authority’s smarter transport applications to increase ridership and reduce traffic congestion 
to City of Madrid’s public safety applications to coordinate emergency responses, and from 
New South Wales’ smarter education applications to improve service delivery for students at 
a reduced costs to Beijing Xicheng district’s applications in integrated healthcare systems for 
early detection of potential epidemics. 
Lee et al. (2008) and Yigitcanlar and Lee (2014) identify ICT-based ubiquitous 
technologies as critical urban technology solutions to support smart city, or in their words ‘u-
eco-city’ formation. These technologies include, but not limited to: Telematics, Augmented 
Reality (AR), Broadband Convergence Network, Context Awareness Computing Technology, 
Convergence Technology, Geographic Information System, Global Positioning System, 
Virtual Reality, Voice over Internet Protocol, Short Message Service, High Speed Downlink 
Packet Access, Wireless Broadband, Radio Frequency Identification (RFID), Space Network 
System, and Ubiquitous Sensor Network. Whereas each of these technology solutions 
strengthens the backbone of smartness of cities, today there is especially an increasing trend 
in the use of RFID technology in urban space that offers a new and innovative approach in 
data collection that revolutionises urban design and planning (Pang et al. 2010). Likewise, the 
state-of-the-art AR technology, system and applications deliver a real-time direct or indirect 
view of a physical real-world environment that has been enhanced or augmented by adding 
virtual computer generated information to it, and thus supporting the decision making process 
(Carmigniani et al. 2011).  
Newton (2012) sees smart urban technology development as part of the urban innovation 
evolution leading to socio-technical transition to a green economy. He foresees the new 
innovation areas in smart urban infrastructure as; integrated urban water systems; eco-
industrial clusters; a solar-hydrogen or solar-electric economy; high-speed wireless networked 
computing; high-speed commuting; intelligent buildings and; virtual buildings and 
construction. Bulu et al. (2014) provides a review of the utilisation and effectiveness of these 
technologies in Istanbul advocating their benefits in dealing with complexity of urban 
infrastructure and amenity provision processes and smart city formation.  
Although innovation and technological solutions lie at the heart of the idea of smart city, 
smartness is not all about technology itself. On this very subject Anttiroiko et al. (2014, 325) 
highlight that “in all sophisticated conceptualisations, smartness goes beyond the kind of 
intelligence that can be reduced to the application of new ICTs. This is why both social and 
ecological dimensions are essential elements of the smart city concept”. Halpern’s (2005) 
discussion on geographically intelligent settlements brings in mind the chicken or the egg 
causality dilemma of whether the smart cities ideal is a result of the formation of smart 
communities through the use of smart technologies or vice versa—which represents a new 
area for further research. 
Ubiquitous eco-city as a smart city form 
Highly urbanised settlements require new and innovative ways to manage the complexity 
of urban living; they demand new ways to target problems of overcrowding, energy 
consumption, resource management and environmental protection. According to Manville et 
al. (2014, 17), “it is in this context that smart cities emerge not just as an innovative modus 
operandi for future urban living, but as a key strategy to tackle poverty and inequality, 
unemployment and energy management”. Many cities around the world adopted smart urban 
technologies with an aim to become a smart city, maintain a scientific-technologic position of 
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excellence via ensuring and expanding economic competitiveness to transforming and 
modernising their societies and cities, and sustain their growth and development.  
Examples of these initiatives include, but not limited to; the Amsterdam Smart City 
initiative formed a collaboration between the citizens, government and businesses to develop 
smart projects to make a change by energy saving; the Southampton City Council utilised 
smart cards to stress the importance of integrated e-services; the City of Edinburgh Council 
formed a smart city vision around an action plan for government transformation; the Malta 
Smart City formed a strategy to promote a smart business park as a way to leverage economic 
growth; IBM, Siemens and ORACLE formed their vision of the Smart Planet; a number of 
EU research and policy projects have emerged to deal with various issues of the smart city, 
such as pan-European research project of IntelCities. The Smart Cities INTERREG Project 
utilised an innovation network between academic, industrial and governmental partners to 
develop the triple helix of e-services in the North Sea Region (Deakin and Al Waer 2011). 
Despite many efforts in providing some smart solutions, so far no city around the globe has 
managed to form a fully-fledged smart city. The most comprehensive smart city approach and 
practice, to this point, emerges from the South East Asia context (especially in Korea) under 
the u-eco-city brand (Shin 2009; Chang and Sheppard 2013; Lee et al. 2013). A u-eco-city is 
a city wired with smart urban technologies and coupled with sustainable design principles 
aiming at creating a unique city type that is an innovative city for a utopian future (Shwayri 
2013). According to Lee et al. (2008), a u-eco-city is a smart city in which urban information 
and services are provided to residents through high-tech ubiquitous computing, with sensors 
and communication resources embedded in urban elements, to increase the quality of life 
while minimising environmental impacts. 
The concept of u-eco-city was originally driven from the concept of ‘u-city’ in Korea. 
Basically a u-eco-city is an ICT and eco-technology (EcoT) embedded smart and sustainable 
city, where people can access both digital and eco-services based on the technology 
convergence between ICTs and EcoTs. In other words, these cities adopt a blended approach 
of integrating different technologies, policy areas, concepts and visions to promote the ICTs 
and EcoTs innovation, integrated sustainable urban planning, and civic empowerment and 
involvement. Furthermore, they lay emphasis on the connection between technological 
innovation, behavioural change, and education driven by local community involvement. 
Through the processes of socio-technological innovation and political and socioeconomic 
governance, these cities aim to provide citizens with higher level of sustainable living and 
democratic governance (Yigitcanlar and Lee 2014). There are 64 u-eco-city initiatives 
currently underway in Korea, where the Ministry of Land, Transport and Maritime Affairs 
(MLTM) and Ministry of Public Administration and Security (MOPAS) are in charge of 
coordinating the development. Nevertheless, so far none of them are fully completed. Among 
them constructions of 21 are partially completed, 12 are under construction, and 31 others are 
at the design stage (Figure 1). These initiatives indicate that in the medium to long-term u-
eco-city development will likely to become a model city and norm in Korea. 
[INSET FIGURE 1] 
Nevertheless, the pathway of developing such cities is full of barriers and challenges. 
Yigitcanlar and Lee (2014) summarise the major barrier and challenges in achieving desired 
outcomes from Korean u-eco-cities as follows; (i) central government control with the top-
down development and decision making strategy is prone to problems related to the lack of 
social infrastructure, market restrictions, political quagmires and vested financial interests; (ii) 
in these projects supply-side technology was put in the core of development, where social and 
cultural aspects have been mostly neglected and absent from discussions at the design 
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process; (iii) technology only becomes cheaper when become widespread, however the lack 
of demand to such expensive places keeps technology prices higher; (iv) retrofitting of the u-
eco-city concept has not been considered, as all of these initiatives are focusing on 
constructing new towns/cities from scratch. This leads to a limited to no public participation 
process due to the lack of existing communities; (v) these projects are perceived as national 
growth engines as the development and application of smart urban technologies through the 
project partner large corporations (i.e., Samsung, LG, Korean Telecom) help them to keep the 
innovative cutting edge and contribute to the competitiveness of the national economy. 
However, this process has no contribution to the local economies, and; (vi) the scepticism is 
still out there as most of these projects are at their early stages, even if there is recorded 
success in high-tech use in the planning, development, monitoring and management of 
various urban services in these ambitious projects, and the possibility of them setting an 
preliminary prototype for the next generation smart cities. 
Challenges in achieving smart city formation 
The literature reveals that implementing various smart urban technology applications has a 
strong potential to support smart city formation, and presents the implications of smart urban 
technologies for urban planning, development and management (Shiode 2000; Graham and 
Marvin 2002; Yigitcanlar 2005; 2006; Evans-Cowley 2010; Angelidou 2014). Smart cities 
promise to provide a better urban space for economy to prosper, society to become equitable, 
built and natural environments to become sustainable and a good governance practice to 
manage it all. Nevertheless, at the theoretical and practical infancy of smart cities, as much as 
prospects they also provide as many challenges. 
The first challenge is about the technological and technical issues. Whilst the technical 
barriers particularly due to the size of application ground, city, is vast, Heo et al. (2014) stress 
the major constraints and challenges in this area as; identifying and standardising the city-
scale cloud infrastructure and interfaces; device addressing; network scalability; system 
interoperability; increasing the sensing modalities, and; security and privacy concerns. On the 
contrary, according to Shin and Shin (2012), in fact socioeconomic aspects are much 
challenging to deal with than technical ones as innovation and advancements in the field 
moving forward so rapidly that these issues do not cause a major threat to smart city 
formation. 
The second one focuses on the economic issues. The cost associated with the adoption of 
smart urban technologies is a major barrier in smart cities becoming a widespread practice. 
These technologies are infrastructure-based innovations and require big bucks financial 
investments. Hence, taxpayers need to be convinced of the feasibility and socioeconomic and 
environmental benefits of these large-scale and highly costly projects. This is one of the main 
reasons why we do not see the smart city model applied comprehensively in the city scale in 
the developed world, where public sector funding is limited due to open market mechanisms 
and taxpayer concerns. However, some developing countries, such as Korea, consider them as 
flagship projects for national economic development—‘national instead of local strategies 
(see Angelidou 2014)’—and provide large public funding. Nevertheless, the observed 
economic development approach, especially in the Korean context, is mostly based on 
increased technology consumerism rather than providing opportunities to support new jobs 
and businesses creation. This means that technologies developed for cities are used for public 
consumption instead of providing citizens with an employment opportunity to contribute to 
the local economic activities (Yigitcanlar and Lee 2014). As indicated by Anttiroiko (2013), 
construction and technology companies reap the most financial benefit, while public sector 
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carries the major risks through their support schemes and public investment, and people are 
made to adjust to a new technologically mediated mode of urban life without much room for 
choices of their own. 
The third challenge relates to the societal issues. As stated by Shin and Shin (2012), 
technological developments are modifying and expropriating spaces in the way that every 
media development changes the availability and character of traditional private and public 
spaces. For example, the technologically equipped homes or home offices lead to a home-
centred lifestyle, while mobile communication fosters interaction beyond the limit of distance, 
but drives individuals and institutions from a geographically bound community—in both 
actual and virtual spaces (Wellman 2001; Van Dijk 2006). The smart cities model, hence, 
contains some problematic issues for societies. The societal compatibility of smart urban 
technologies, infrastructures and services should be carefully planned; especially, autonomy, 
privacy, trust, affordability, access to and participation in the advantages of them. As 
suggested by Rotondo (2012) smart cities should be a driver of change in urban planning 
participation processes, and provide opportunity for establishing a true e-democracy. 
Nonetheless, current practice does not seem to provide the needed avenues for achieving a 
participatory mechanism and largely neglects soft infrastructure development—‘hard instead 
of soft infrastructure oriented strategies (see Angelidou 2014)’. Yigitcanlar and Lee (2014) 
assert that the techo-economic polarisation in these cities produce a duality, and make us 
wonder whether smart cities are a new way of building functionally sophisticated sustainable 
enclaves into society, mainly serving to high income groups, and hence increasing social 
polarisation and urban segregation. 
The next challenge concerns the natural and built environmental issues. Despite the 
sustainability promise so far there are only a few smart urban technology applications 
developed directly targeting the natural environmental concerns—e.g., smart water supply 
and maintenance, smart waste water management, and so on. However, many cities branded 
themselves with the misleading brands—e.g., u-eco-cities, sustainable cities—when only 
limited smart environmental technology applications are in place. Moreover, the benefits of 
smart EcoTs are negligible as smart cities, in the Korean context, are being developed from 
scratch mostly on greenfields. In terms of built environments, quality of life and place has 
been a motto for smart cities. This is a success area for these cities as they provide world-class 
built environment and physical infrastructures (Yigitcanlar and Lee 2014). However, 
beautification of the built environment with particular economic concerns—‘economic sector-
based instead of geographically-based (see Angelidou 2014)’—despite of generating 
gentrification, polarisation and segregation, along with neglecting the natural environment 
may cause issues that risk sustaining the quality of life and place. 
The fifth is about the governance. The smart city development process, particularly in the 
case of u-eco-cities, seems to be highly top-down and lacking open, transparent, and 
participatory and collaborative decision making processes. This might help in the fast delivery 
and management of the project. However, the lack of public input in the project may result in 
no community trust and support, which is a key failure factor (Yigitcanlar and Lee 2014). 
Even though smart urban management systems provide an ease in dealing with complex 
urban systems, managing large smart cities is a major challenge—particularly in the case of 
natural disasters and sabotage. Additionally, smart city projects require political stability and 
vision. Especially, considering the top-down decision making processes, in the emerging 
economy context these projects are not immune from the political influence and corruption. 
The last challenge is the wider application of the smart city model. Due to rapid 
technological development and innovation along with telecommunication and infrastructure 
networks are rapidly moving from systems based on wired technology to those that are 
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wireless and seamless digital network systems. In the Korean context, newly developed cities 
and towns—‘new instead of existing cities (see Angelidou 2014)’—are highly benefiting 
from these wireless systems. However, the question of how the new technology convergence 
interweaves with the existing physical urban infrastructure such as roads, water and power 
supply, and sewerage and security system still remains unanswered (Yigitcanlar and Han 
2010). This brings scepticism for its wider application in existing urban areas, as retrofitting 
is a major challenge due to its high cost and difficulties in implementation.  
Conclusion 
Amid profound economic, social and technological changes caused by rapid urbanisation 
and globalisation, cities around the world are faced by the challenge of reconciling 
competitiveness with long-term sustainable urban development (Paskaleva 2011). In this 
perspective smart city development is proposed as a potential model for cities of the 
information and knowledge era. However, the smart cities topic is still largely under 
exploration and the smart city landscape is shaped under local characteristics, priorities and 
the needs of cities, in addition to global market forces and available technology (Angelidou 
2014). This makes designing a smart city more difficult than just putting smart urban 
technologies together like a jigsaw puzzle pieces. Successful utilisation of smart technology-
driven systems, for planning, development and management of our cities, is critical to achieve 
and maintain desired smart city outcomes. In this perspective, even though smart cities model 
has a prospect, due to limited applications and no fully-fledged examples exists, yet it is not 
possible to refer them as an effective urban development and management model. Thus, as 
stated by Anttiroiko et al. (2014, 332), “smart city is an important future-oriented concept, 
which has potential to integrate new technologies, social systems and ecological concerns. 
Yet, this requires an integrative or holistic approach to the very idea of smart city in order to 
become a reality”. Meanwhile, smart urban technologies will continue to shape up our 
societies and cities, and as suggested by Graham (2002), urban planners, policy makers and 
administrators need to focus on addressing the question of: How can we find more equitable 
ways of planning and developing cities and settlements in an electronically mediated 
knowledge age? 
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Figure captions 
Figure 1. U-eco-city initiatives of Korea 
 
